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Design/Build Aircraft Maintenance Hangar N65450-14-D-1266
MCAS Beaufort, South Carolina Modification 0006

Modification issued date: 16 June 2017
This Modification forms a part of and medifies, the Issued for Construction documents dated September 2015.
Modified items on the drawings are shown with a cloud around the change, modified items in the specs listed here.

Deleted ltems are shown with strikethreugh added items are bold and underlined.

Specifications:
Section 09 90 00 — Paints and Coatings
Added Eggshell paint finish for Division 9: Interior Plaster, Gypsum Board Textured Surface Paint Table

Section 22 15 19.19 20 - Non-lubricated Rotary Screw Air Compressors (100hp and larger)
SD-06 Test Reports




Design/Build Aircraft Maintenance Hangar N69450-14-D-1266
MCAS Beaufort, South Carolina Maodification 0006

Section 26 29 23 - VARIABLE FREQUENCY DRIVE SYSTEMS UNDER 600 VOLTS
SD-06 Test Reports

41 22 13.15 Bridge Cranes, Overhead Electric, Under Running
2.1 UNDER RUNNING CRANE SYSTEM
Provide under running bridge overhead electric crane, with under running trolley mounted hoist, conforming to
CMAA 74, Class C (Moderate Service) for indoor service. Crane must be controlled by a pendant push button

station mounted ea-the-heist-from an independent festooned system.

Drawings:

Civil

CS5105 - Revised fence layout

C$106 — Revised fence layout

CU204 - Revised AFFF pipe routing & added tank section

Landscape

L-101 - 3 Cabbage Palms were added to maintain the required quantity of shade trees

L-102 - Due to the relocation of the fence around the parking garage and the clearance requirements between trees
and fences several changes to the plans were necessary.

L-103 - Due to the relocation of the fence around the parking garage and the clearance requirements between trees
and fences several changes to the plans were necessary,

L-104 - Due to the relocation of the fence around the parking garage and the clearance requirements between trees
and fences several changes to the plans were necessary.

L-501 - Plant quantities were revised to reflect the updated landscaping plans

Architectural

A-105 - Revised AFFF pipe routing & added diverter pit section
A-509 - Added expansion joint detail

A-528 ~ Revised logo wall details

A-535 — Added locker curb side details

A-603 — Revised 2™ floor to curtainwall transition detail.

Interior

I-106 — Revised wall color identification
1-107 — Revised wall color identification
I-108 — Revised wall color identification
1-109 - Revised wall coler Identification

Plumbing
P-112 - Revised AFFF pipe routing
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SECTICN 09 90 00

PAINTS AND COATINGS
05/11

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)
ACGIH 0100 (2001; Supplements 2002-2008)
Documentation of the Threshold Limit

Values and Biological Exposure Indices

ASME INTERNATIONAL (ASME)

ASME Al13.1 (2007) Scheme for the Identification of
Piping Systems

ASTM INTERNATIONAL (ASTM)

ASTM D235 (2002; R 2007) Mineral Spirits (Petroleum
Spirits) (Hydrocarbon Dry Cleaning Solvent)

ASTM D4263 (1983; R 2005) Indicating Moisture in
Concrete by the Plastic Sheet Method

ASTM D4444 (2008) Use and Calibration of Hand-Held
Moisture Meters

ASTM D523 (2008) Standard Test Method for Specular
Gloas

ASTM D6386 (2010) standard Practice for Preparation

of Zinc (Hot-Dip Galvanized) Coated Iron
and Steel Product and Hardware Surfaces
for Painting
ASTM F1869 (2011) Measuring Moisture Vapor Emission
Rate of Concrete Subfloor Using Anhydrous
Calcium Chloride
MASTER PAINTERS INSTITUTE (MPI)

MPI 107 (Oct 2009) Rust Inhibitive Primer
(Water-Based)

MPI 134 (Oct 2009) Galvanized Primer (Waterbased)

MPI 138 (Oct 2009) Interior High Performance
" Latex, MPI Gloss Level 2

MPI 139 (Oct 2009) Interior High Performance

SECTION 09 90 00 Page 1
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Gless Level S
MPI 95 (Oct 2009) Quick Drying Primer for Aluminum
SCIENTIFIC CERTIFICATION SYSTEMS (sCs)
SCS sSP-01 (2000) Environmentally Preferable Product
Specification for Architectural and

Anti-Corrceive Paints

THE SOCIETY FOR PROTECTIVE COATINGS ({SSPC)

SSPC PA 1 (2000; E 2004) Shop, Field, and
Maintenance Painting of Steel

SSPC PA Guide 3 (1982; E 1995) A Guide to Safety in Paint
Application

SSPC QP 1 (1998; E 2004) Standard Procedure for

Evaluating Painting Contractors (Field
Application to Complex Industrial

Structures)

SSPC SP 1 (1982; E 2004) Solvent Cleaning

SSPC SP 10/NACE No. 2 {2007) Near-White Blast Cleaning

SSPC SP 12/NACE No.5 (2002) surface Preparation and Cleaning of
Metals by Waterjetting Prior to Recoating

SSPC Sp 2 (1982; E 2004) Hand Tool Cleaning

SSPC SP 3 (1982; E 2004) Power Tool Cleaning

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

SSPC SP 7/NACE No.4 (2007) Brush-Off Blast Cleaning

SSPC VIS 1 (2002; e 2004) Guide and Reference

Photographs for Steel Surfaces Prepared by
Dry Abrasive Blast Cleaning

SSPC VIS 3 (2004) Guide and Reference Photographs for
Steel Surfaces Prepared by Hand and Power
Tool Cleaning

SSPC VIS 4/NACE VIS 7 (1998; E 2000; E 2004) Guide and Reference
Photographs for Steel Surfaces Prepared by
Waterjetting

U.S. ARMY CORPS OF ENGINEERS (USACE}
EM 385-1-1 (2008; Errata 1-2010; Changes 1-3 2010;
Changes 4-6 2011) Safety and Health
Requirements Manual

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-STD-101 (1970; Rev B) Color Code for Pipelines &

SECTION 09 90 00 Page 3
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origin from the project site. Indicate relative dollar value of
local/regional materials to total dollar value of products
included in project.

Materials; (LEED NC)

Submit documentation indicating percentage of post-industrial
and post-consumer recycled content per unit of product. Indicate
relative dollar value of recycled content products to total dollar
value of products included in project.

Coating; G, AE
Manufacturer's Technical Data Sheets; (LEED)
Indicate VOC content.
Sealant
SD-04 Samples
Color; G, AE

Submit manufacturer's samples of paint colors. Cross reference
color samples to color scheme as indicated.

SD-07 Certificates

Applicator's qualifications
Qualification Testing laboratory for coatings; G, AE

SD-08 Manufacturer's Instructions

Application instructions
Mixing

Detailed mixing instructions, minimum and maximum application
temperature and humidity, potlife, and curing and drying times
between coats.
Manufacturer's Material Safety Data Sheets

Submit manufacturer's Material Safety Data Sheets for coatings,
solvents, and other potentially hazardous materials, as defined in
FED-STD-313.

SD-10 Operation and Maintenance Data

Coatings:; G, AE

Preprinted cleaning and maintenance instructions for all coating
systems shall be provided.

SD-11 Closeout Submittals
Local/Regional Materials; (LEED)

LEED documentation relative to local/regional materials credit in
accordance with LEED Reference Guide. Include in LEED

SECTION 09 S0 00 Page S
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indicate whether the tested paint meets each test requirement. Note that
Qualification Testing may take 4 to 6 weeks to perform, due to the extent
of testing required.

Submit name, address, telephone number, FAX number, and e-mail address of
the independent third party laboratory selected to perform testing of
coating samples for compliance with specification requirements. Submit
documentation that laboratory is regularly engaged in testing of paint
samples for conformance with specifications, and that employees performing
testing are qualified. 1If the Contractor chooses MPI to perform the Batch
Quality Conformance testing, the above submittal information is not
required, only a letter is required from the Contractor stating that MPI
will perform the testing.

1.5 REGULATORY REQUIREMENTS

1.5.%1 Environmental Protection
In addition to requirements specified elsewhere for environmental
protection, provide coating materials that conform to the restrictions of
the local Air Pollution Control District and regional jurisdiction.
Notify Contracting Officer of any paint specified herein which fails to
conform.

1.5.2 Lead Content

Do not use coatings having a lead content over 0.06 percent by weight of
nonvolatile content.

1.5.3 Chromate Content

Do not use coatings containing zinc-chromate or strontium-chrcmate.
1.5.4 Asbestos Content

Materials shall not contain asbestos.
1.5.5 Mercury Content

Materials shall not contain mercury or mercury compounds.
1.5.6 Silica

Abrasive blast media shall not contain free crystalline silica.
1.5.7 Human Carcinogens

Materials shall not contain ACGIH 0100 confirmed human carcinogens (Al)} or
suspected human carcinogens (A2).

1.6 PACKAGING, LABELING, AND STORAGE

Paints shall be in sealed containers that legibly show the contract
specification number, designation name, formula or specification number,
batch number, color, quantity, date of manufacture, manufacturer's
formulation number, manufacturer's directions including any warnings and
special precautions, and name and address of manufacturer. Pigmented
paints shall be furnished in containers not larger than 5 gallons. Paints
and thinners shall be stored in accordance with the manufacturer's written
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a. Supply 100 percent outside air 24 hours a day.
b. Supply airflow at a rate of 6 air changes per hour, when outside
temperatures are between 55 degrees F and 85 degrees F and humidity is

between 30 percent and 60 percent.

c. Supply airflow at a rate of 1.5 air changes per hour, when outside air
conditions are not within the range stipulated above.

1.9 SUSTAINABLE DESIGN REQUIREMENTS
1.9.1 Local/Regional Materials

Use materials or products extracted, harvested, or recovered, as well as
manufactured, within a 500 mile radius from the project site, if available
from a minimum of three sources.

1.10 SCHEDULING

Allow paint, polyurethane, varnish, and wood stain installations to cure
prior to the installation of materials that adsorb VOCs, including carpet,
acoustical tile and upholstered fixtures.

1.11 COLOR SELECTION
Colors of finish coats shall be as indicated or specified.
Manufacturers' names and color identification are used for the purpose of
color identification only. Named products are acceptable for use only if
they conform to specified requirements. Products of other manufacturers
are acceptable if the colors approximate colors indicated and the product
conforms to specified requirements.

Tint each coat progressively darker to enable confirmation of the number
of coats.

Color, texture, and pattern of wall coating systems shall be in accordance
with Section 09 06 90 COLOR SCHEDULE. as indicated.

1.12 LOCATION AND SURFACE TYPE TO BE PAINTED
1.12.1 Painting Included

Where a space or surface is indicated to be painted, include the following
unless indicated otherwise.

a. Surfaces behind portable objects and surface mounted articles readily
detachable by removal of fasteners, such as screws and bolts.

b. New factory finished surfaces that require identification or color
coding and factory finished surfaces that are damaged during
performance of the work.

c. Existing coated surfaces that are damaged during performance of the
work.

1.12.1.1 Exterior Painting

Includes new surfaces of the buildings and appurtenances. Also included
are existing coated surfaces made bare by cleaning operations.

SECTION 09 9C 00 Page 9
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covering while painting is in progress. Upon completion of painting,
remove protective covering from sprinkler heads. Remove sprinkler heads
which have been painted and replace with new sprinkler heads. Provide
primed surfaces with the following:

a. Piping in Unfinished Areas: In lieu of red enamel finish coat,
provide piping with 2 inch wide red enamel bands or self-adhering red
plastic bands spaced at maximum of 20 foot intervals.

b. Piping in Finished Areas: Provide primed surfaces with two coats of
paint to match adjacent surfaces, except provide valves and operating
accessories with one coat of red alkyd gloss enamel applied to a
minimum dry film thickness of 1.0 mil. Provide piping with 2 inch
wide red enamel bands or self-adhering red plastic bands spaced at
maximum of 20 foot intervals throughout the piping systems.

1.12.4 Definitions and Abbreviations
1.12.4.1 Qualification Testing

Qualification testing is the performance of all test requirements listed
in the product specification. This testing is accomplished by MPI to
qualify each product for the MPI Approved Product List, and may also be
accomplished by Contractor's third party testing lab if an alternative to
Batch Quality Conformance Testing by MPI is desired.

1.12.4.2 Batch Quality Conformance Testing

Batch quality conformance testing determines that the product provided is
the same as the product qualified to the appropriate product
specification. This testing shall only be accomplished by MPI testing lab.

1,12.4.3 Coating

A film or thin layer applied to a base material called a substrate. A
coating may be a metal, alloy, paint, or solid/liquid suspensions on
various substrates (metals, plastics, wood, paper, leather, cloth, etc.).
They may be applied by electrolysis, vapor deposition, vacuum, or
mechanical means such as brushing, spraying, calendaring, and roller
coating. A coating may be applied for aesthetic or protective purposes or
both. The term "coating" as used herein includes emulsions, enamels,
stains, varnishes, sealers, epoxies, and other coatings, whether used as
primer, intermediate, or finish coat. The terms paint and coating are
used interchangeably.

1.12.4.4 DFT or dft

Dry film thickness, the film thickness of the fully cured, dry paint or
coating.

1.12.4.5 DSD
Degree of Surface Degradation, the MPI system of defining degree of
surface degradation. Five (5) levels are generically defined under the
Assessment sections in the MPI Maintenance Repainting Manual.

1.12.4.6 EPP

Environmentally Preferred Products, a standard for determining
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Architectural Painting Specification Manual or the Maintenance Repainting
Manual and defined as an exterior (EXT/REX) or interior system (INT/RIN).
The Divieion number follows the CSI Master Format.

1.12.4.14 Paint
See Coating definition.
1.12.4.15 REX

MPI short term designation for an exterior coating system used in
repainting projects or over existing coating systems.

1.12.4.16 RIN

MPI short term designation for an interior coating system used in
repainting projects or over existing coating systems.

PART 2 PRODUCTS
2.1 MATERIALS

Conform to the coating specifications and standards referenced in PART 3.
Submit manufacturer's technical data sheets for specified coatings and
solvents. Comply with applicable regulations regarding toxic and
hazardous materials,

PART 3 EXECUTION
Lodt PROTECTION OF AREAS AND SPACES NOT TO BE DAINTED

Prior to surface preparation and coating applications, remove, mask, or
otherwise protect, hardware, hardware accessories, machined surfaces,
radiator covers, plates, lighting fixtures, public and private property,
and other such items not to be coated that are in contact with surfaces to
be coated. Following completion of painting, workmen skilled in the
trades involved shall reinstall removed items. Restore surfaces
contaminated by coating materials, to original condition and repair
damaged items.

3.2 SURFACE PREPARATICN

Remove dirt, splinters, loose particles, grease, oil, disintegrated
coatings, and other foreign matter and substances deleterious to coating
performance as specified for each substrate before application of paint or
surface treatments. Oil and grease shall be removed prior to mechanical
cleaning. Cleaning shall be programmed so that dust and other
contaminants will not fall on wet, newly painted surfaces. Exposed
ferrous metals such as nail heads on or in contact with surfaces to be
painted with water-thinned paints, shall be spot-primed with a suitable
corrogion-inhibitive primer capable of preventing flash rusting and
compatible with the coating specified for the adjacent areas.

3.3 PREPARATION OF METAIL SURFACES
Uodlodl New Ferrous Surfaces

a. Ferrous Surfaces including Shop-coated Surfaces and Small Areas That
Contain Rust, Mill Scale and Other Foreign Substances: Solvent cleanor
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3.3.5 Terne-Coated Metal Surfaces

Solvent clean surfaces with mineral spirits, ASTM D235. Wipe dry with
clean, dry cloths.

3.3.6 Existing Surfaces with a Bituminous or Mastic-Type Coating

Remove chalk, mildew, and other loose material by washing with a solution
of 1/2 cup trisodium phosphate, 1/4 cup household detergent, one quart S
percent sodium hypochlorite solution and 3 quarts of warm water.

3.4 PREPARATION OF CONCRETE AND CEMENTITIOUS SURFACE
3.4.1 Concrete and Masonry

a. Curing: Concrete, stucco and masonry surfaces shall be allowed to
cure at least 30 days before painting, except concrete slab on grade,
which shall be allowed to cure 90 days before painting.

b. Surface Cleaning: Remove the following deleterious substances.

(1) Dirt, Chalking, Grease, and 0il: Wash new surfaces with a
solution composed of 1/2 cup trisodium phosphate, 1/4 cuphousehold
detergent, and 4 quarts of warm water. Then rinse thoroughly
with fresh water. For large areas, water blasting may be used.

(2) Fungus and Mold: Wash new surfaces with a solution composed of
1/2 cup trisodium phosphate, 1/4 cup household detergent, 1 quart
5 percent sodium hypochlorite solution and 3 quarts of warm
water. Rinse thoroughly with fresh water.

(3) Paint and Loose Particles: Remove by wire brushing.

(4) Efflorescence: Remove by scraping or wire brushing followed by
washing with a 5 to 10 percent by weight agueous solution of
hydrochloric (muriatic) acid. Do not allow acid to remain on the
surface for more than five minutes before rinsing with fresh
water. Do not acid clean more than 4 square feet of surface, per
workman, at one time.

¢. Cosmetic Repair of Minor Defects: Repair or fill mortar joints and
minor defects, including but not limited to spalls, in accordance with
manufacturer's recommendations and prior to coating application.

d. Allowable Mcisture Content: Latex coatings may be applied to damp
surfaces, but not to surfaces with droplets of water. Do not apply
epoxies to damp vertical surfaces as determined by ASTM D4263 or
horizontal surfaces that exceed 3 1lbs of moisture per 1000 square feet
in 24 hours as determined by ASTM F1869. In all cases follow
manufacturers recommendations. Allow surfaces to cure a minimum of 30
days before painting.

3.4.2 Gypsum Board
a. Surface Cleaning: Plaster and stucco shall be clean and free from
loose matter; gypsum board shall be dry. Remove locse dirt and dust

by brushing with a soft brush, rubbing with a dry cleth, or
vacuum-cleaning prior to application of the first coat material. A
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paints or using spray equipment with any paints.

Paints, except water-thinned types, shall be applied only to surfaces that
are completely free of moisture as determined by sight or touch.

Thoroughly work coating materials into joints, crevices, and open spaces.
Special attention shall be given to insure that all edges, corners,
crevices, welds, and rivets receive a film thickness equal to that of
adjacent painted surfaces.

Each coat of paint shall be applied so dry film shall be of uniform
thickness and free from runs, drops, ridges, waves, pinholes or other
voids, laps, brush marks, and variations in color, texture, and finish.
Hiding shall be complete.

Touch up damaged coatings before applying subsequent coats. Interior areas
shall be broom clean and dust free before and during the application of
coating material.

Apply paint to new fire extinguishing sprinkler systems including valves,
piping, conduit, hangers, supports, miscellaneous metal work, and
accessories. Shield sprinkler heads with protective coverings while
painting is in progress. Remove sprinkler heads which have been painted
and replace with new sprinkler heads. For piping in unfinished spaces,
provide primed surfaces with one coat of red alkyd gloss enamel to a
minimum dry film thickness of 1.0 mil. Unfinished spaces include attic
spaces, spaces above suspended ceilings, crawl spaces, pipe chases,
mechanical equipment room, and space where walls or ceiling are not
painted or not constructed of a prefinished material. For piping in
finished areas, provide prime surfaces with two coats of paint to match
adjacent surfaces, except provide valves and operating accessories with
one coat of red alkyd gloss enamel. Upon completion of painting, remove
protective covering from sprinkler heads.

a. Drying Time: Allow time between coats, as recommended by the coating
manufacturer, to permit thorough drying, but not to presgent topcoat
adhesion problems. Provide each coat in specified condition to
receive next coat.

b. Primers, and Intermediate Coats: Do not allow primers or intermediate
coats to dry more than 30 days, or longer than recommended by
manufacturer, before applying subseguent coats. Follow manufacturer's
recommendations for surface preparation if primers or intermediate
coats are allowed to dry longer than recommended by manufacturers of
subsequent coatings. Each coat shall cover surface of preceding coat
or surface completely, and there shall be a visually perceptible
difference in shades of successive coats.

c¢. Finished Surfaces: Provide finished surfaces free from runs, drops,
ridges, waves, laps, brush marks, and variations in colors.

d. Thermosetting Paints: Topcoats over thermosetting painte (epoxies and
urethanes) should be applied within the overcoating window recommended
by the manufacturer.

e. Floors: For nonslip surfacing on level floors, as the intermediate
coat is applied, cover wet surface completely with almandite garnet,
Grit No. 36, with maximum passing U.S. Standard Sieve No. 40 less than
0.5 percent. When the coating is dry, use a soft bristle brecom to
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Table
Pivision 10. Interior Plaster, Gypsum Board, Textured Surfaces Paint Table

b. Minimum Dry Film Thickness {DFT): Apply paints, primerse, varnishes,
enamels, undercoats, and other coatings toc a minimum dry film
thickness of 1.5 mil each coat unless specified otherwise in the
Tables. Coating thickness where specified, refers to the minimum dry
film thickness.

¢. Coatings for Surfaces Not Specified Otherwise: Coat surfaces which
have not been specified, the same as surfaces having similar
conditions of exposure.

d. Existing Surfaces Damaged During Performance of the Work, Including
New Patches In Existing Surfaces: Coat surfaces with the following:

(1) One coat of primer.
{2) One coat of undercoat or intermediate coat.
(3) One topcoat to match adjacent surfaces.

e. Existing Coated Surfaces To Be Painted: Apply coatings conforming to
the respective specifications listed in the Tables herein, except that
pretreatments, sealers and fillers need not be provided on surfaces
where existing coatings are soundly adhered and in good cendition. Do
not omit undercoats or primers.

3.7 COATING SYSTEMS FOR METAL
Apply coatings of Tables in Division S for Exterior and Interior.

a. Apply specified ferrous metal primer on the same day that surface is
cleaned, to surfaces that meet all specified surface preparation
requirements at time of application.

b. Inaccessible Surfaces: Prior to erection, use one coat of specified
primer on metal surfaces that will be inaccessible after erection,

¢. Shop-primed Surfaces: Touch up exposed substrates and damaged
coatings to protect from rusting prior to applying field primer.

d. Surface Previously Coated with Epoxy or Urethane: Apply MPI 101, 1.5
mils DFT immediately prior to application of epoxy or urethane
coatings.

e. Pipes and Tubing: The semitransparent film applied to some pipes and
tubing at the mill is not to be considered a shop coat, but shall be
overcoated with the specified ferrous-metal primer prior to
application of finish coats.

£. Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous Surfaces.

On surfaces to be coated with water thinned coatings, spot prime
exposed nails and other ferrous metal with latex primer MPI 107.
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DIVISION 5: EXTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE

New; MPI EXT 5.1Q-G5 (Semigloss) / Existing; MPI REX 5.,1D-GS

Primer: MPI 23 Intermediate: MPI 94 Topcoat: MPI 94

System DFT: 5.25 mils

B. New Steel that has been blast-cleaned to SSPC SP 6/NACE No.3:
1. Alkyd

New; MPI EXT 5.1D-GS5 (Semiglioss) / Existing; MPI REX 5.1D-G5

Primer: MPI 79 Intermediate: MPI 94 Topcoat: MPI %94

System DFT: 5.25 mils

EXTERIOR GALVANIZED SURFACES

A. New Galvanized surfaces:

1. Waterborne Primer / Waterborne Light Industrial Coating

MPI EXT 5.3J7-G5 (Semigloss)

Primexr: MPI 134 Intermediate: MPI 163 Topcoat: MPI 163

System DFT: 4.5 mils

G. Galvanized surfaces with slight coating deterioration; little or no rusting:

1. HWaterborne Light Industrial Coating

MPI REX 5.3J-G5 (Semigloss)

Primer: MPI 134 Intermediate: N/A Teopcoat: MPI 163

System DFT: 4.5 mils

EXTERIOR SURFACES, OTHER METALS (NON-FERRQOUS)

I. Aluminum, aluminum allecy and other miscellanecus non-ferrous metal items not
otherwise specified except hot metal surfaces, roof surfaces, and new prefinished
equipment. Match surrounding finish:
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DIVISION 3: INTERIOR CONCRETE PAINT TABLE

Primer: MPI S0 Intermediate: MPI 52 Topecoat: MPI 52

System DFT: 4 mils

New; MPI INT 3.1A-G5 (Semigloss) / Existing; MPI RIN 3.1A-GS (Semigloss)

Primer: MPI S0 Intermediate: MPI 54 Topcoat: MPI 54

DIVISION 4: INTERIOR CONCRETE MASONRY UNITS PAINT TABLE

A. New and uncoated Existing Concrete masonry:

1. High Performance Architectural Latex

MPI INT 4.2D-G2 (Flat)

Filler: MPI 4 Primer: N/A Intermediate: Topcoat: MPI 138
MPI 138

System DFT: 11 mils

MPI INT 4.2D-G3 (Eggshell)

Filler: MPI 4 Primer: N/A Intermediate: Topcoat: MPI 139
MPI 139

System DFT: 11 mils

MPI INT 4.2D-G4 (Satin)

Filler: MPI 4 Primer: N/A Intermediate: Topcoat: MPI 130
MPI 140

System DFT: 11 mils

MPI INT 4.2D-G5 (Semigloss)

Filler: MPI 14 Primer: N/A Intermediate: Topcoat: MPI 141
MPI 141

System DFT: 11 mils

Fill all holes in masonry surface
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DIVISION 4: INTERIOR CONCRETE MASONRY UNITS PAINT TABLE

MPI INT 4.2K-G5(Semigloss)

Filler: MPI 4 Primer: N/A Intermediate: Topcoat: MPL 153
MPI 153

System DPT: 11 mila

MPI INT 4.2K-G6 (Gloss)

Piller: MPI 4 Primer: N/A Intermediate: Topcoat: MPI 154
MP1 154

System DFT: 11 mils

Fill all holes in masonry surface

DIVISION 5: INTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE
INTERIOR STEEL / FERRQUS SURFACES

A. Metal, Mechanical, Electrical, Fire extinguishing sprinkler systems

including valves, conduit, hangers, supports, Surfaces adjacent to painted surfaces
{Match surrounding finish), and

miscellaneous metal items not otherwise specified except floors, hot metal

surfaces, and new prefinished equipment:

1. High Performance Architectural Latex
MPI INT 5.1R-G5 (Semigloss)

Primer: MPI 79 Intermediate: MPI 141 Topcoat: MPI 141

System DFT: 5 mils

MPI INT 5.1E-G6 (Gloss)
Primexr: MPI 79 Intermediate: MPI 48 Topcoat: MPI 48

System DFT: 5.25 mils

E. Miscellaneous non-ferrous metal items not otherwise specified except
floors, hot metal surfaces, and new prefinished equipment. Match
surrounding finish:

1. High Performance Architectural Latex
MPI INT 5.4F-G5 (Semigloss)
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SECTION 22 15 19.19 20

NONLUBRICATED ROTARY SCREW AIR COMPRESSORS (100 HP AND LARGER)
05/11

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.
ASME INTERNATIONAL (ASME)
ASME PTC 9 (1970; R 1997} Displacement Compressors,
Vacuum Pumps and Blowers (for historical
reference only)

COMPRESSED GAS ASSOCIATION (CGA}

CGA G-7.1 (2011) Commodity Specification for Air;
5th Edition

1.2 GENERAL REQUIREMENTS

Section 23 03 00.00 20 BASIC MECHANICAL MATERIALS AND METHODS, applies to
this section except as specified herein.

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-06 Test Reports
Air Compressor Performance Tests
Obtain approval prior to shipping compressor.
Government shall have the option to observe test procedures and
vendor will provide two (2) copies of test results and two (2)
copies of maintenance manuals.
Air compressor performance tests
Instrumentation test
Sound level and run-in tests

Air compressor system test

The test supervisor shall certify performance by test to be in
compliance with specifications.
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the Contracting Officer or a qualified registered Mechanical Engineer.
Tests may be run on individual components or on the system as a whole at
Contractor option. Field tests require use of the actual compressor drive
motor. Test shall include operation at rated capacity for not less than 4
hours.

tlod)geloel Air Compressor Performance Tests

Complete performance test shall be run at maximum load, rated load, at
point of unload but prior to unload, and unloaded condition. Data shall
be recorded listing:

a. Air flow, inlet pressure and temperature, humidity; discharge pressure
and temperature.

f. Lube oil flow, pressures, and temperature.

i. BElectrical load in volts and amperes for compressor motor {loaded and
unloaded}, prelube oil pump motor, and compressor auxiliaries.

j. 1Intake filter pressure differential (clean).
k. Start-up sequence, alarm signals and automatic system shutdown.

1. Test compressor intake and discharge for conformance to CGA G-7.1.
Compressor discharge shall show no increase in contaminants.

3.3.1.2 Instrumentation Test

The Contractor may use instrumentation provided in the contract and
instrumentation provided by the Contractor to conduct the test. The
testing procedure and instrumentation shall be submitted to the
Contracting Officer for approval prior to conducting tests. The format of
ASME PTC 2 is required. It is intended that a full field test be
performed. However, in lieu of precise instrumentation, the Contractor
may use certified cooling water pump curves. Shutdown signals shall be
caused by throttling selected fluids. Test data, such as air intake
temperature and humidity, shall be mathematically corrected to performance
test requirement levels.

2] o&) otbod) Operational Deficiencies

Any operational deficiencies noted in the tests shall be promptly
corrected and affected portions of the test rerun.

3.3.1.4 Testing Tolerances

A tolerance of plus or minus 2 percent on flow, plus or minus 4 percent on
power, or plus or minus 5 percent on any other variable for each item of
equipment or fluid with all others conforming is permissible on field test
results when compared to factory test data and to guarantee performance
data except that compressor air flow, discharge pressure, and motor power
shall be met.

3.3.2 Approval of Testing Procedure

Proposed testing procedure shall be approved by the Contracting Officer
and the individual in charge of testing prior to conducting tests.
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SECTION 23 64 10

WATER CHILLERS, VAPOR COMPRESSION TYPE
0s8/08

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS (ASHRAE)

ANSI/ASHRAE 15 & 34 (2013; Addenda A 2014; ERTA 2014)
ANSI/ASHRAE Standard 15-Safety Standard
for Refrigeration Systems and ANSI/ASHRAE
Standard 34-Designation and Safety
Classification of Refrigerants

AMERICAN WELDING SQCIETY (AWS)

AWS Z49.1 (2012) safety in Welding and Cutting and
Allied Processes

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-06 Test Reports
Field Acceptance Testing
Water Chiller - field acceptance test report

Six copies of the report shall be provided in bound 8 1/2 by 11
inch bocklets. Reports shall certify the compliance with
performance requirements and follow the format of the required
testing standard for both the Chiller Performance Tests and the
Chiller Sound Tests. Test report shall include certified
calibration report of all test instrumentation. Calibration
report shall include certification that all test instrumentation
has been calibrated within 6 months prior to the test date,
identification of all instrumentation, and certification that all
instrumentation complies with requirements of the teat standard.
Test report shall be submitted 1 week after completion of the
factory test,

System Performance Tests

Six copies of the report shall be provided in bound 8 1/2 by 11
inch bocklets.
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peint of contact for fulfillment of the warranty. This information shall
be provided for each chiller and the recorded chiller serial numbers shall
identify each chiller. Point of contact shall include the name of the
service representative along with the day, night, weekend, and holiday
phone numbers for a service call. The completed bound and indexed
notebook shall be delivered to the Contracting Office prior to final
acceptance of the facility. The Contractor shall furnish with each
manufacturer's multi-year warranty the name, address, and telephone number
(day, night, weekend, and holiday) of the service representative nearest
to the location where the equipment is installed. Upon a request for
service under the multi-year warranty, the service representative shall
honor the warranty during the warranty period, and shall provide the
services prescribed by the terms of the warranty.

7.2 Equipment Warranty Tags

At the time of installation, each item of manufacturer's multi-year
warranted equipment shall be tagged with a durable, cil- and
water-resistant tag, suitable for interior and exterior locations,
resistant to solvents, abrasion, and fading due to sunlight., The tag
shall be attached with copper wire or a permanent, pressure-sensitive,
adhesive backing. The tag shall be installed in an easily noticed
location attached to the warranted equipment. The tag for this equipment
shall be similar to the following in format, and shall contain all of the
listed information:

MANUFACTURER'S MULTI-YEAR WARRANTY EQUIPMENT TAG
Equipment /Product Covered:
Manufacturer: Model No. : Serial No.:
Warranty Period: From to
Contract No.:
Warranty Contact:
Name :
Address:
Telephone:
STATION PERSONNEL SHALL PERFORM PREVENTIVE
MAINTENANCE AND OPERATICNAL MAINTENANCE

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION

3P

1 INSTALLATION

Installation of water chiller systems including materials, installation,
workmanship, fabrication, assembly, erection, examination, inspection, and
testing shall be in accordance with the manufacturer's written
installation instructions, including the following:

1. Water chiller - installation instructiocns

L o¥d! Refrigeration System

cdbodlal Equipment

Refrigeration equipment and the installation thereof shall conform to
ANSI/ASHRAE 15 & 34. Necessary supports shall be provided for all
equipment, appurtenances, and pipe as required, including frames or
supports for compressors, pumps, cooling towers, condensers, water
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3.1.1.3 0il Charging
Except for factory sealed units, two complete charges of lubricating oil
for each compressor crankcase shall be furnished. One charge shall be
used during the performance testing period, and upon the satisfactory
completion of the tests, the o0il shall be drained and replaced with the
second charge.

3.1.2 Mechanical Room Ventilation

Mechanical ventilation systems shall be in accordance with Section 23 00 00
AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM.

x J B Field Applied Insulation
Field installed insulation shall be as specified in Section 23 07 00
THERMAL INSULATION FOR MECHANICAL SYSTEMS, except as defined differently
herein.

3.1.4 Field Painting
Painting required for surfaces not otherwise specified, and finish
painting of items only primed at the factory are specified in Section
09 90 00 PAINTS AND COATINGS.

3.2 MANUFACTURER'S FIELD SERVICE

The services of a factory-trained representative shall be provided for 2
days. The representative shall advise on the following:

a. Hermetic machines:

{1) Testing hermetic water-chilling unit under pressure for
refrigerant leaks; evacuation and dehydration of machine to an
absolute pressure of not over 300 micrometers.

(2) Charging the machine with refrigerant.

(3) Starting the machine.

b. Open Machines:

(1) Erection, alignment, testing, and dehydrating.

(2) Charging the machine with refrigerant.

{(3) Starting the machine.

3.3 CLEANING AND ADJUSTING
Equipment shall be wiped clean, with all traces of oil, dust, dirt, or
paint spots removed. Temporary filters shall be provided for all fans
that are operated during construction, and new filters shall be installed
after all construction dirt has been removed from the building. System
shall be maintained in this clean condition until final acceptance.
Bearings shall be properly lubricated with oil or grease as recommended by
the manufacturer. Belts shall be tightened to proper tension. Control

valves and other miscellaneous equipment requiring adjustment shall be
adjusted to setting indicated or directed. Fang shall be adjusted to the
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3.5 SYSTEM PERFORMANCE TESTS
2} {55l General Requirements

Before each refrigeration system is accepted, tests to demonstrate the
general operating characteristics of all equipment shall be conducted by a
registered professional engineer or an approved manufacturer's start-up
representative experienced in system start-up and testing, at such times
as directed. Tests shall cover a period of not less than 48 hours for
each system and shall demonstrate that the entire system is functioning in
accordance with the drawings and specifications. Corrections and
adjustments shall be made as necessary and tests shall be re-conducted to
demonstrate that the entire system is functioning as specified. Prior to
acceptance, service valve seal caps and blanks over gauge points shall be
installed and tightened. Any refrigerant lost during the system startup
shall be replaced. If tests do not demonstrate satisfactory system
performance, deficiencies shall be corrected and the system shall be
retested. Tests shall be conducted in the presence of the Contracting
Officer. Water and electricity required for the tests will be furnished
by the Government. Any material, equipment, instruments, and personnel
required for the test shall be provided by the Contractor. Field tests
shall be coordinated with Section 23 05 93.00 25 TESTING, ADJUSTING, AND
BALANCING FOR HVAC.

SRSk2 Test Report

The report shall document compliance with the specified performance
criteria upon completion and testing of the system. The report shall
indicate the number of days covered by the tests and any conclusions as to
the adequacy of the system. The report shall also include the following
information and shall be taken at least three different times at outside
dry-bulb temperatures that are at least 5 degrees F apart:

a. Date and outside weather conditions.
b. The load on the system based on the following:

(1) The refrigerant used in the system.

(2) Condensing temperature and pressure.

(3) Suction temperature and pressure.

(4) Running current, voltage and proper phase sequence for each phase
of all motors.

(5} The actual on-site setting of all operating and safety controls.

(6) Chilled water pressure, flow and temperature in and out of the
chiller,

(7) The position of the capacity-reduction gear at machine off,
one-third loaded, one-half loaded, two-thirds loaded, and fully
loaded.

3.6 DEMONSTRATIONS

Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consist
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SECTION 23 73 13.00 40

MODULAR INDOCR CENTRAL-STATION AIR-HANDLING UNITS
05/14

PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.
AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA)
AMCA 211 (2005; Rev 6 2012) Certified Ratings
Programme - Product Rating Manual for Air

Fan Performance

AMCA 300 (2008) Reverberant Room Method for Sound
Testing of Fans

AIR-CONDITIONING, HEATING AND REFRIGERATION INSTITUTE {AHRI)
AHRI 430 (2009) Central-Station Air-Handling Units
AHRI 880 I-P (2011} Performance Rating of Air Terminals

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING
ENGINEERS (ASHRAE}

ASHRAE 51 (2007) Laboratory Methods of Testing Fans
for Aerodynamic Performance Rating

il e SUBMITTALS
Government approval is required for submittals with a "Gt designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that reviews the submittal for the Government. Submit the following in
accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-06 Test Reports
Final Test Reports; G

1.3 WARRANTY
Final acceptance is dependent upon providing the warranty, based on
approved sample warranty, to the Contracting Officer, along with final

test reports. Ensure Warranty is valid for a minimum of 2 years from the
date of project closeout, showing Government as warranty recipient.
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&) ots Acceptance

With Warranty and final test reports, provide a cover letter/sheet clearly
marked with the system name, date, and the words "Equipment Warranty" -
"Forward to the Systems Engineer/Condition Monitoring Office/Predictive
Testing Group for inclueion in the Maintenance Database."

-- End of Section --
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U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
47 CFR 15 Radioc Frequency Devices

UNDERWRITERS LABORATORIES (UL)

UL 489 (2013) Molded-Case Circuit Breakers,
Molded-Case Switches, and Circuit-Breaker
Enclosures

UL 508C (2002; Reprint Nov 2010) Power Conversion
Equipment

1 oé RELATED REQUIREMENTS
Section 26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS, and Section
26 20 00 INTERIOR DISTRIBUTION SYSTEM apply to this section with additions
and modifications specified herein.

1.3 SYSTEM DESCRIPTION

ool Performance Requirements

b oElodbpal Electromagnetic Interference Suppression
Computing devices, as defined by 47 CFR 15, MIL-STD-461 rules and
regulations, shall be certified to comply with the requirements for class
A computing devices and labeled as set forth in part 15.

o8 )od hor Electromechanical and Electrical Components

Electrical and electromechanical components of the Variable Frequency
Drive (VFD) shall not cause electromagnetic interference to adjacent
electrical or electromechanical equipment while in operation.

1.3.2 Electrical Requirements
1.3.2.1 Power Line Surge Protection

IEEE C62.41.1 and IEBE C62.41.2, IEEE 519 Control panel shall have surge
protection, included within the panel to protect the unit from damaging
transient voltage surges. Surge arrestor shall be mounted near the
incoming power source and properly wired to all three phases and ground.
Fuses shall not be used for surge protection.

Al &) o3 o Sensor and Control Wiring Surge Protecticn
I/0 functions as specified shall be protected against surges induced on
control and sensor wiring installed outdoors and as shown. The inputs and
outputs shall be tested in both normal mode and commen mode using the
following two waveforms:

a. A 10 microsecond by 1000 microsecond waveform with a peak voltage of
1500 volts and a peak current of 60 amperes.

b. An 8 microsecond by 20 microsecond waveform with a peak voltage of
1000 volts and a peak current of 500 amperes.
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to modify program settings, and modify the control program.
Provide instructions on drive adjustment, trouble-shooting, and
configuration. Provide instructions on process tuning and system
calibration.

1.5 QUALITY ASSURANCE
o300l Schematic Diagrams

Show circuits and device elements for each replaceable module. Schematic
diagrams of printed circuit boards are permitted to group functional
assemblies as devices, provided that sufficient information is provided
for government maintenance personnel to verify proper operation of the
functional assemblies.

1.5.2 Interconnecting Diagrams

Show interconnections between equipment assemblies, and external
interfaces, including power and signal conductors. Include for enclosures
and external devices.

1.5.3 Installation Drawings

Show floor plan of each site, with V.F.D.'s and motors indicated.
Indicate ventilation requirements, adequate clearances, and cable routes.

1.5.4 Equipment Schedule

Provide schedule of equipment supplied. Schedule shall provide a cross
reference between manufacturer data and identifiers indicated in shop
drawings. Schedule shall include the total quantity of each item of
equipment supplied. For complete assemblies, such as VFD's, provide the
serial numbers of each assembly, and a sub-schedule of components within
the assembly. Provide recommended spare parts listing for each assembly
or component.

1.5.5 Installation instructions

Provide installation instructions issued by the manufacturer of the
equipment, including notes and recommendations, prior to shipment to the
Bite. Provide operation instructions prior to acceptance testing.

1.5.6 Factory Test Results

Document test results and submit to government within 7 working days after
completion of test.

1.6 DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be stored with protection
from the weather, humidity and temperature variations, dirt and dust, or
other contaminants,

1.7 WARRANTY

The complete system shall be warranted by the manufacturer for a period of
one year, or the contracted period of any extended warrantee agreed upon
by the contractor and the Government, after successful completion of the
acceptance test. Any component failing to perform its function as
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f. Acceleration and deceleration time shall be independently adjustable
from one second to 60 seconds.

g. Adjustable full-time current limiting shall limit the current to a
preset value which shall not exceed 120 percent of the controller
rated current. The current limiting action shall maintain the V/Hz
ratio constant so that variable torque can be maintained. Short time
starting override shall allow starting current to reach 175 percent of
controller rated current to maximum starting torgue.

h. The controllers shall be capable of producing an output frequency over
the range of 3 Hz to 60 Hz (20 to one speed range), without low speed
cogging. Over frequency protection shall be included such that a
failure in the controller electronic circuitry shall not cause
frequency to exceed 110 percent of the maximum controller ocutput
frequency selected.

i. Minimum and maximum output frequency shall be adjustable over the
following ranges: 1) Minimum frequency 3 Hz to 50 percent of maximum
gelected frequency; 2) Maximum frequency 40 Hz to 60 Hz.

j. The controller efficiency at any speed shall not be less than 96
percent.

k. The controllers shall be capable of being restarted into a motor
coasting in the forward direction without tripping.

1. Protection of power semiconductor components shall be accomplished
without the use of fast acting semiconductor output fuses. Subjecting
the controllers to any of the following conditions shall not result in
component failure or the need for fuse replacement:

1. short circuit at controller output
2. Ground fault at controller cutput
3. Open circuit at controller output
4. Input undexrvoltage

5. Input overvoltage

6. Loss of input phase

7. AC line switching transients

8. Instantaneous overload

9. Sustained overload exceeding 115 percent of controller rated
current

10. Over temperature
11. Phase reversal
m. Solid state motor overload protecticon shall be included such that

current exceeding an adjustable threshold shall activate a 60 second
timing circuit. Should current remain above the threshold
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2.5 SOURCE QUALITY CONTROL
25 VFD Factory Test Plan

To ensure quality, each VFD shall be subject to a series of in-plant
quality control inspections before approval for shipment from the
manufacturer's facilities. Provide test plans and test reports.

PART 3 EXECUTION
3.1 INSTALLATION

Per NEMA ICS 3.1, install equipment in accordance with the approved
manufacturer’s printed installation drawings, instructions, wiring
diagrams, and as indicated on project drawings and the approved shop
drawings. A field representative of the drive manufacturer shall
supervise the installation of all equipment, and wiring.

3.2 FIELD QUALITY CONTROL

Specified products shall be tested as a system for conformance to
specification requirements prior to scheduling the acceptance tests.
Contractor shall conduct performance verification tests in the presence of
Government representative, observing and documenting complete compliance
of the system to the specifications. Contractor shall submit a signed
copy of the test results, certifying proper system operation before
gcheduling tests.

3.2.1 VFD Test

A proposed test plan shall be submitted to the contracting officer at
least 28 calendar days prior to proposed testing for approval. The tests
shall conform to NEMA ICS 1, NEMA ICS 7, and all manufacturer's safety
regulations. The Government reserves the right to witness all tests and
review any documentation. The contractor shall inform the Government at
least 14 working days prior to the dates of testing. Contractor shall
provide video tapes, if available, of all training provided to the
Government for subsequent use in training new personnel. All training
aids, texts, and expendable support material for a self-sufficient
presentation shall be provided, the amount of which to be determined by
the contracting officer.

3.2.2 Performance Verification Tests

"Performance Verification Test" plan shall provide the step by step
procedure required to establish formal verification of the performance of
the VFD. Compliance with the specification requirements shall be verified
by inspections, review of critical data, demonstrations, and tests. The
Government reserves the right to witness all tests, review data, and
request other such additional inspections and repeat tests as necessary to
ensure that the system and provided services conform to the stated
requirements. The contractor shall inform the Government 14 calendar days
prior to the date the test is to be conducted.

3.3 DEMONSTRATION
Lol odh Training

Coordinate training requirements with the Contracting Officer.
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f. Failure recovery procedures
g. Troubleshooting and repair
h. Maintenance and calibration
i. System programming and configuration

-- End of Section --
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Machine Screw Nuts, Hex, Square, Hex
Flange, and Coupling Nuts (Inch Series)

ASME B30.10 (2009) Hooks

ASME B30.11 (2010) Monorails and Underhung Cranes -
Safety Standard for Cableways, Cranes,
Derricks, Hoists, Hooks, Jacks, and Slings

ASME B30.16 (2012) Overhead Hoists (Underhung)

ASME HST-4 (1999; R 2010) Performance Standard for
Overhead Electric Wire Rope Hoists

ASTM INTERNATIONAL (ASTM)
ASTM A194/A194M (2013) Standard Specification for Carbon

and Alloy Steel Nuts for Bolts for
High-Pressure or High-Temperature Service,

or Both

ASTM A275/R27SM (2008; R 2013) Standard Test Methed for
Magnetic Particle Examination of Steel
Forgings

ASTM A307 (2012) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

ASTM A325 (2010; E 2013) Standard Specification for

Structural Bolts, Steel, Heat Treated,
120/105 ksi Minimum Tensile Strength

ASTM AS563 (2007a; R2014) Standard Specification for
Carbon and Alloy Steel Nuts

ASTM A668/A668M (2013) Standard Specification for Steel
Forgings, Carbon and Alloy, for General
Industrial Use

ASTM A931 {2008; R 2013) Standard Test Method for
Tension Testing of Wire Ropes and Strand

ASTM E125 (1963; R 2013) Photographs for Magnetic
Particle Indications on Ferrous Castings

ASTM ES543 (2013) standard Practice for Agencies
Performing Non-Destructive Testing

ASTM F436 {2011) Hardened Steel Washers

ASTHM F959 (2013) Compressible-Washer-Type Direct
Tension Indicators for Use with Structural
Fasteners

CRANE MANUFACTURERS ASSOCIATION OF AMERICA {(CMAA)

CMAA 74 (2010) Specifications for Top Running and
Under Running Single Girder Electric

SECTION 41 22 13.15 Page 2



Design/Build Aircraft Maintenance Hangar N69450-14-D-1266-0001
MCAS Beaufort, SC IFC/Final Design - Building Package - Modification 0006

il g

d.

3

1.4

1.

Girder: The principal horizontal beam of the crane bridge. It is
supported by the crane end trucks. Normally the crane trolley mounted
heist is suspended from the girder below the crane.

Live Load: A load which moves relative to the structure under
consideration.

Patented Track: A generic term referring te track built in accordance
with MHI MH27.1 utilizing a composite track section incorporating a
proprietary bottom flange shape. For this crane system, it is
provided for the crane bridge girder and also the c¢rane runway track.

Rated Load: For the purpose of this specification the rated load is
defined as the maximum working load suspended under the load hook.

Standard Commercial Cataloged Product: A product which is currently
being sold, or previously has been sold, in substantial gquantities to
the general public, industry or Government in the course of normal
business operations. Models, samples, prototypes or experimental
units do not meet this definition. The term "cataloged" as specified
in this section is defined as "appearing on the manufacturer's
published product data sheets. These data sheets must have been
published or copyrighted prior to the issue date of this solicitation
and have a document identification number or bulletin number.

Trolley Mounted Hoist: A combined unit consisting of a wheeled
trolley that provides horizontal motion along the bridge girder, and a
hoist suspended from the trolley, that provides lifting and lowering
of a freely suspended load.

Underrunning (Underhung) Crane: An electric overhead traveling crane
that is supported by crane end trucks suspended below the crane
runway. The load is supported by hanging from the lower flange of a
beam.

Top Running Crane: An overhead electric traveling crane that is
supported by end trucks which run on top of supporting rails.

REQUIREMENTS

The requirements for the crane runway and rail supporting structures are
specified in Section 05 12 00, STRUCTURAL STEEL, and must conform to
AISC 325,

VERIFICATION OF DIMENSIONS

The Contractor is responsible for the coordination and proper relation of

his work to the building structure and to the work of all trades. Verify

all dimensions of the building that relate to fabrication of the crane and
notify the Contracting Officer of any discrepancy before finalizing the

crane order.

5

SUBMITTALS

Government approval is required for submittals with a "G" designatien;

submittals not having a "G" designation are for Contractor Quality Control

approval. When used, a designation following the "G" designation

identifies the office that will review the submittal for the Government.

Submit the following in accordance with Section 01 33 00.05 25 DESIGN
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Overload Test Certificate

Loss of Power (Panic Test) Certificate

No Hazardous Material Certificate

Certificate of Compliance with Listed Standards
SD-10 Operation and Maintenance Data

Under Running Overhead Electric Crane system,including runway
system

Submit data package in accordance with Section 01 78 24.05 25
FACILITY OPERATION AND MAINTENANCE SUPPORT INFORMATION including
weekly, monthly, semi-annual, and annual required maintenance
items.

1.6 QUALITY ASSURANCE
1.6.1 Manufacturer Qualification

Under Running Overhead Electric Crane system, including sub-system
components manufactured by vendors, must be designed and manufactured by a
company with a minimum of 10 years of specialized experience in designing
and manufacturing the type of overhead crane required to meet requirements
of the Contract Documents and conforming toASME B30.16.

1.6.2 Pre-Delivery Inspections

Contractor is responsible for performance of guality control inspections,
testing and documentation of steel castings, hook assembly and trolley as
follows.

1.6.2.1 Inspection of Steel Castings

Visually inspect and test load-carrying steel castings using the
magnetic-particle inspection method. Reference allowable degree of
discontinuities to ASTM E125, and relationship to service loads and
stresses, critical configuration, location and type. All load bearing
components, couplings, shafts, and gears, in the hoist drive train must be
rolled or forged steel, except brake drums which may be ductile iron.
Methods of repairing the discontinuities is subject to review by the
Contracting QOfficer.

1.6.2.2 Inspection of Hook Assembly

Inspect hook and nut by a magnetic-particle type inspection prior to
delivery. Furnish documentation of hook inspection to Contracting Officer
prior to field operational testing. As part of the acceptance standard,
linear indications are not allowed. Welding repairs of hook are not
permitted. A hook showing linear indications, damage or deformation is
not acceptable and must be replaced immediately.

1.6.3 Certificates

Submit a statement that the crane can be periodically load tested to 125
percent {plus 5 minus 0) of rated load.
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trolley mounted hoist , conforming to CMAA 74, Class C (Moderate Service)
for indocor service. Crane must be controlled by a pendant push button
station mounted from an independent Festconed Track System.

All components of the crane system must comply with Class C (Moderate
Service) ,and CMAA 74, Class C, except as modified and supplemented in this
specification section. The crane span must be as shown on drawings.

Reference in publications to the "authority having jurisdiction" means the
"Contracting Officer."

The c¢rane must operate in an indoor environment.

Maximum crane wheel loads (without impact) due to dead and live loads,
with the trolley in any position, causing a more severe loading conditien
in the runway support structure than that produced by the design wheel
loads and spacing indicated on the design drawings is not permitted.

2.1.1 Power Characteristics
Provide crane operating from a 460 volt AC, 60 Hz three phase power source.

ot ) Capacity

Provide a crane with a minimum rated capacity of 6 ton. Mark the rated
capacity in both ton and pound units printed in different colors on each
side of the crane bridge girders. Capacity marks must be clearly legible
to the operator at ground level. Individual heoist units must have their
rated capacity clearly marked on their bottom block, and additionally
labeled on the hoist body. Rated capacity must include all accessories
below the hook, such as load bars, magnets, grabs, etc. as part of the
load to be handled.

2.1.3 Speeds & Crane Control Parameter Settings

Provide the c¢rane with the following rated load speeds plus or minus 15
percent:

a. Hoist - rated speed of 19/3.3 fpm feet per minute
b. Trolley - rated speed of 65 fpm feet per minute
c. Bridge - rated speed of 100 fpm feet per minute

2.1.4 Crane Bridge

2.1.4.1 Crane Bridge Girder
Provide a patented track, in accordance with MHI MH27.1 for the crane
bridge girder. The summation of all normal stresses on a girder section
under analysis can not exceed the allowable stress for tension or
compression as stated in CMAA 74.

2.1.4,2 Bridge End Trucks
Provide swiveling type wheel assemblies for the crane end trucks so that
connections between the end truck and the wheel assemblies have rotational
movement in two axes. Further, these connections must ensure contact of

all end truck wheels with the runway operating {lower) flange at all
times. Provide end truck wheels hardened to a minimum hardness of 375 BHN.
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2.1.6.2 Hook and Hook Nut

Provide hook conforming to ASME B30.10, except as modified and
supplemented in this specification section. Do not coat, galvanize, or
paint hook nut.

Provide hook and hook nut capable of complete disassembly that enables
access to all surfaces of hook, including shank and hook nut for
inspection purposes. Make provision for the hook nut, or other
hook-to-block fastener, to be keyed to hook shank by means of a set screw
or similar, easily removable, securing device. Provide bearing or bushing
as necessary to ensure the hook rotates easily within the hook block when
loaded at 131.25 percent of the rated hoist capacity. Do not coat,
galvanize, or paint hook.

Inspect each hook, inciuding shank and hook nut, over the entire surface
areas by magnetic particle inspection. If hook nut is not used, inspect
any device that functions the same as the hook nut by magnetic particle
inspection,

a. Procedure: Conduct magnetic particle inspection in accordance with
ASTM A275/A275M with the following restrictions:

1. DC yokes (including switchable AC/DC yokes used in the DC mode)
and permanent magnet yokee must not be used.

2. DPo not use automatic powder blowers or any other form of forced
air other than from a hand-held bulb for the application or
removal of dry magnetic particles.

3. Remove all arc strikes.

4. Equipment ammeters must have an accuracy of plus or minus 5
percent of full scale (equipment ammeter accuracy other than that
stated is acceptable provided the MT procedure states that a
magnetic field indicator is used to establish and verify adequate
field strength for all aspects of the inspection.)

Conduct this inspection at the factory of the hook manufacturer or
hoist manufacturer. Alternately, a recognized independent testing
lab may conduct the inspections if equipped and competent to
perform such a service, and if approved by the Contracting
Officer. The performing organization must provide a written
statement of certification to ASTM ES43, have the procedures used
for testing of the hook and hook nut reviewed and approved by an
independent Level III examiner, and submit the approved procedures
and certification to the Contracting Officer with the test report.

b. Acceptance Criteria: Defects found on the hook or hook nut will
result in rejection of defective items for use on furnished hoist.
For this inspection, a defect is defined as a linear or non-linear
indication for which the largest dimension is greater than 1/16 inch.

¢. Test Report: Provide a test report of the magnetic particle
inspection of each hook and hook nut and submit to and secure approval
from the Contracting Officer prior to final acceptance of hoist
installation. Test reports must be certified by the testing
organization,

SECTION 41 22 13,15 Page 10
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electrodes must be the E70 series.
2.2.2 Structural Bolted Connections

Structural bolted connections must be in accordance with CMAA 74, Section
3.8. Structural direct tension indicators must conform to ASTM F959,

2183 MECHANICAL
2.391 Threaded Pasteners

Fasten base-mounted and flange-mounted components and all mechanical
connections subjected to calculable loads with ASTM A325 plain uncoated
bolts (ASTM A307) with appropriate ASTM A194/A194M or ASTM A563plain nuts;
and ASTM F436 plain, through hardened, flat, circular washers. Match bolt
and nut threads. Oversize tapping is not permitted. Bolt and nut threads
must conform to ASME B18.2.2 and ASME Bl.1. Bolts and screws may be
installed into tapped holes only in heat treated steel with a minimum
hardness of 195 BEN.

2.3.2 Antifriction Bearings

Provide antifriction type bearings, except where bushings are specifically
permitted or required. Provide grease lubricated bearings with means for
relubrication through easily accessible lubrication fittings or provide
permanently lubricated and sealed bearings.

2.3.3 Bushings

Provide manufacturer's standard bronze alloy bushings and thrust washers.
Provide means for relubrication of grease lubricated bushings through
easily accessible lubrication fittings or provide oil impregnated type
bushings.

2.3.4 Gears

Gears must conform to the applicable requirements of ANST/AGMA 2015-1,
ANSI/AGMA 2001, AGMA ISO 10064-6, AGMA ISO 17485, ANSI/AGMA 2011, and
ANST/AGMA 6013.

2.4 ELECTRICAL

The design, selection, rating, and installation of the electrical portions
of the crane and its accessories must conform to the requirements of

NEMA ICS 3,NEMA ICS 8, ASME HST-4, and NFPA 70, and other requirements
specified herein.

The crane manufacturer must furnish and install all electrical eguipment
on the crane conforming to NEMA ICS 6, including motors, conforming to
NEMA MG 1, electrically released brakes, switches, crane controllers,
panels, operating station, wiring system, cables, and bridge-to-trolley
crane electrification, and the runway electrification.

2.4.1 Motors
Motors must meet all applicable requirements of NEMA MG 1 and UL, 1004-1.
Provide two speed AC squirrel cage induction type motors for the bridge
and trolley drives with class F motor insulation.

SECTION 41 22 13.15 Page 12
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use of "wire wound" type resistors is prohibited for segments of 8 ohms or
less. Mount resistors in substantial, ventilated enclosures constructed
entirely of non-combustible materials. Provide resistors with terminals
fitted in the coolest position in the enclosure.

2.4.6 Limit Switches

Provide primary upper and lower geared limit switches. Geared limits must
allow reversing direction to back out of the limit without resetting.
Provide a backup mechanical hook block activated upper limit switch wired
independent of the directional controllers and the primary upper limit
switch that removes power from the hoist motor, hoist brake and hoist
controls. The backup limit must require hoist resetting prior to
operation of the hoist in any direction.

Do not furnish clutch-to-stop devices with the hoist.
2.4.7 Overlcad Protection

Provide overload protection for bridge, runway, and hoist systems. Hoist
overload protection must be adjustable between 80 and 150 percent of hoist
capacity

2.4.8 Reactors

Provide line reactors rated for continuous duty operation based upon the
motor nameplate amperes. Select reactors for 60 Hz operation and having
taps for field adjustment of inductance so as to permit achievement of the
optimum acceleration characteristics for the drive. For a drive motor
branch circuit that exceeds 100 feet in length, a reactor must alsoc be
connected in series with the controller load {(output) terminals to provide
standing wave protection

2.4.9 Warning Devices

Provide a warning horn that is operable from a push button at the pendant
pushbutton station. Provide a warning strobe that is illuminated at all
times during movement of the hoist, trolley, or bridge function.

2.4.10 Indicator Lights

Place indicator lights in an enclosure mounted on the bottom of the bridge
with lights sized and positioned toc be visible from the ground. The
lights must be LED. Provide a white light to indicate that power is
available on the load side of the crane disconnect and a blue light to
indicate that the main contactor is energized. Voltage of the lights must
be 115 VAC.

Provide nameplates that are legible from ground level. The nameplates
must read, in their respective order. "POWER AVAILABLE" and "CRANE
ENERGIZED". Energization of the "POWER AVAILABLE" light must be supplied
by a separate, fused transformer.

2.4.11 Enclosures

Provide enclosures for control panels, controls, and brakes in accordance
with NEMA 250 and NEMA ICS 6, Classification Type indoor, general purpose.
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Provide a structural steel upper flange and web beam section as one
monolithic piece rolled to shape or fabricated from two pieces with the
flange and web continuously fillet welded on both sides. The joint
between the web and the T-rail must be continuously welded from both
sides. The structural joint must conform to AISC 360. Size beam, as a
minimum, to withstand all expected forces and the load combinations
specified herein.

2.7 CRANE RUNWAY TRACK SYSTEM

Submit manufacturer's standard published tables that verify the crane
bridge girder and crane runway track are sized in compliance with all
specification requirements. When standard published tables are not
available, provide calculations for the strength design and deflection
of the bridge beams.

If any runway track suspension device is not the track manufacturer's
standard commercial cataloged product, submit complete design data for
each instance to substantiate that the device complies with the
requirements of CMAA 74 Class C (Moderate Service).

It is the Contractor's responsibility to provide the complete runway track
suspension system that is required to hang the crane runway track at its
indicated location from the structural supports indicated on the

drawings. For the track suspension system, provide all the standard
commercial cataloged products possible. Custom runway track suspension
devices that are not standard commercial cataloged products, designed and
constructed for this particular application, are acceptable if their
design documentation is approved by the Contracting Officer.

Provide hard bolt for low headroom connection type runway system including
runway track beams, hanger rods, suspension fittings, lateral and
longitudinal sway bracing, and necessary hardware.

Select runway suspension hanger rods fabricated from alloy steel with
rolled threads. Provide threads of sufficient length to permit at least
1.0 inch of vertical adjustment (up or down) after runway installation.
Provide rods with self-aligning gimbals or ball-and-socket joints at each
end which allow at least 5.0 degrees of deflection from the vertical.
Provide not more than two rods per suspension point and in such cases
consider the unequal loads induced in the rods. Fluid-filled load
equalizing cells are not acceptable.

PART 3 EXECUTION

3.1 POST-ERECTION INSPECTION
After erection, the Contractor, the activity crane certifying official,
and the Contracting Officer must jointly inspect the crane bridge and
hoist systems and components to verify compliance with specifications and
approved shop drawings and manufacturer's data. Notify the Contracting
Officer 14 days before the inspection.

Document the results of this inspection and submit the post-erection
inspection report to the Contracting Officer for approval.

3.2 OPERATIONAL, TEST
After erection and inspection, test the hoist, bridge, and trolley as

specified herein. All tests must be witnessed by a technical
representative of the Contracting Officer and the activity crane
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Raise and lower the hook through the full range cof normal travel at rated
speed for three complete cycles. Then raise and lower the hook through
the full range of normal travel in slow speed. Verify proper operation of
hoist limit switches. Operate the bridge and trolley in each direction
the full distance between end stops; bring bumpers into contact with
bumper stops at each end of travel. Perform one complete cycle to check
each speed point and verify proper brake operation.

3.2.4 Hoist Load Test

Perform the fellowing tests, as specified, with test loads of 100 percent
(plus 0 minus 10 percent) and 125 percent (plus 5 minus 0) of rated load.

a. Static Load Test (125 percent only): Check entire structure, holding
brake and hoisting components as follows:With the trolley in the
center of the bridge span, raise the test load approximately one
foot. Hold the load for 10 minutes. Rotate load and hook a full 260
degrees to check bearing operation. Ensure there is no vertical
movement of the load. Verify beam and girder deflections do not
exceed CMAA 74. design limits.

b. Dynamic Load Test (100 percent only):
Raise and lower the test load through the full lift height to test
limit switches. Check speed points during raising and lowering.
Lower the load to the floor, operate continuously for 5 minutes, then
raise and lower the load through two more cycles, in order to
demonstrate proper operation and repeatability of all functions
without component overheating or malfunction. Completely stop the
machinery at least once in each direction during each cycle to ensure
proper brake operation.

¢. Hoist Load Brake (125 percent only): Raise test load
approximately 5 feet. With neither pushbutton depressed, release (by
hand) the holding brake. The load brake must hold the test locad.
Again with the holding brake in the released position, start the test
load down (first point) and then release the pushbutton as the test
load lowers. The load brake must prevent the test load from
accelerating. Submit 5 copies of the brake setting record.

d. Hoist Loss of Power (Panic Test) Certificate (125 percent only):
Raise the test load to approximately B feet. While slowly lowering
the test load, disconnect the crane's power source. Verify that the
test load does not lower and that the brake is set.

3.2.5 Trolley/Hoist Load Test

Operate the trolley/hoist the full distance of the bridge rails in each
direction with a test load of 125 percent of rated load on the hook (one
cycle) . Check proper functioning of all drive speed control points.
Verify proper brake action.

3.2.6 Bridge Load Test

With a test load of 125 percent of rated load on the hook, operate the
bridge for the full length of the runway in one direction with the
trolley/hoist at the extreme end of the bridge, and in the opposite
direction with the trolley at the opposite extreme end of the bridge (one
cycle). Check proper functioning of all drive speed control points.
Check for any binding of the bridge end trucks and verify proper brake

SECTION 41 22 13.15 Page 18
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